Introduction {#sec1-1}
============

Agenesis of dorsal pancreas (ADP) is an extremely rare congenital anomaly of the pancreas in which the dorsal pancreas fails to develop either completely or partially. A few case reports have been published in the literature.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6]\] However, ultrasonographic features of this condition have not been reported to the best of our knowledge. The patients with ADP can be asymptomatic or present with abdominal pain, weight loss, pancreatitis, diabetes mellitus, bile duct obstruction, duodenal obstruction, or rarely pancreatic exocrine insufficiency and pancreatic adenocarcinoma.\[[@ref7]\]

Case Series {#sec1-2}
===========

Sonographic diagnosis of ADP was made in six patients over a period of 6 years (2005-2011). The mean age was 19 years (range 15-24 years). Of the six patients, four were males and two were females of whom one was pregnant. These patients presented with varied symptoms \[[Table 1](#T1){ref-type="table"}\]. ADP was diagnosed in all these patients. Of the six patients reported, only two patients had insulin-dependent diabetes mellitus (IDDM). One was a known diabetic and the other patient was diagnosed to have diabetes subsequent to the diagnosis of ADP. Ultrasonography (USG) was performed with an HDI5000 or IU22 scanner (Philips Ultrasound, Bothell, WA, USA). Convex (1-5 MHz) and linear (5-12 MHz) probes were used. In all the six patients, the body and tail of pancreas were absent and the pancreatic bed anterior to the splenic vein was replaced by the stomach or bowel loops \[Figures [1A](#F1){ref-type="fig"} and [2A](#F2){ref-type="fig"}\]. This is described as the dependent stomach and dependent intestine sign on the computed tomography (CT) scan.\[[@ref1]\] Uncinate process and part of head of the pancreas were seen in all these patients \[Figures [1B](#F1){ref-type="fig"} and [2B](#F2){ref-type="fig"}\]. When the stomach and intestinal loops are air filled, they appear as echogenic structures in the pancreatic bed that may interfere with adequate visualization of body and tail of the pancreas on USG. The same may be misinterpreted as normal body and tail of the pancreas on USG examination. This can be avoided by repeating the scan after giving oral fluid which distends the stomach or intestine in the pancreatic bed and observe for peristalsis \[[Video 1](#SD1){ref-type="supplementary-material"}\]. This suggests the absence of body and tail of the pancreas. The sagittal scan rules out superior or inferior position of the body in relation to the splenic vein \[Figures [1C](#F1){ref-type="fig"} and [2C](#F2){ref-type="fig"}\]. ADP was confirmed by CT \[Figures [1D](#F1){ref-type="fig"}, [E](#F1){ref-type="fig"} and [2D](#F2){ref-type="fig"}\] in all these patients.

###### 

Clinical presentation of patients

![](IJRI-23-179-g001)

![Transverse scans of epigastrium in one of the patients showing absence of body and tail of the pancreas with the fluid distended stomach (ST) seen in the pancreatic bed (A). A slightly caudal section (B) Shows the uncinate process (UP) of the pancreas. (C) Sagittal scan through the superior mesenteric vein (SMV) confirming that the pancreas is not seen superiorly or inferiorly. (D, E) Images of CT scan confirming agenesis of dorsal pancreas (AO: Aorta, IVC: Inferior vena cava, SA: Splenic artery, ST: Stomach, SV: Splenic vein)](IJRI-23-179-g002){#F1}

![High-resolution images of similar sections in another patient. (A) Shows absence of body and tail of the pancreas. (B) Shows the uncinate process (UP) of the pancreas. (C) Sagittal scan through the superior mesenteric artery (SMA) confirming that the pancreas is not seen superiorly or inferiorly. (D) Image of CT scan confirming agenesis of dorsal pancreas (AO: Aorta, DUO: Duodenum, IVC: Inferior vena cava, SMA: Superior mesenteric artery, SMV: Superior mesenteric vein, SV: Splenic vein, SB: Small bowel)](IJRI-23-179-g003){#F2}

Click here to view as Video 1

Discussion {#sec1-3}
==========

The development of the pancreas begins at the fourth week of gestation. Two separate buds arise from the caudal region of the embryonic foregut (duodenum). The ventral bud originates initially, followed by the dorsal bud. The ventral bud gives rise to the lower portion of the head and the uncinate process of the pancreas. The dorsal bud elongates to form the upper head, neck, body, and tail of the pancreas. The dorsal bud drains through duct of Wirsung\[[@ref8]\] and the ventral bud drains through duct of Santorini (accessory pancreatic duct). The dorsal bud duct joins the duct of Santorini and forms the major pancreatic duct which in turn joins the common bile duct and drains into major duodenal papilla (ampulla of Vater). The duct of Santorini drains into minor duodenal papilla. The ventral and dorsal portions fuse at approximately the eighth week of gestation. Complete agenesis of the pancreas and agenesis of the ventral pancreas are incompatible with life.\[[@ref9]\] ADP is an extremely rare congenital anomaly. It can be complete or partial. In patients with complete agenesis of the dorsal pancreas, the neck, body, and tail of the pancreas, accessory pancreatic duct (duct of Santorini), and the minor duodenal papilla are absent. While in partial ADP, there is a remnant of the duct of Santorini and the minor duodenal papilla.\[[@ref8]\]

The cause of ADP is unknown. Ischemic events in the developing pancreas or primary dysgenesis are the possible explanations.\[[@ref2]\] ADP is usually sporadic. It can occur as an autosomal dominant or X-linked dominant inheritance or with polysplenia/heterotaxy syndrome.\[[@ref10]\] Recently, five patients with hepatocyte nuclear factor 1B (*HNF1B*) gene mutation had agenesis of the pancreatic body and tail on magnetic retrograde cholangiopancreatography (MRCP) studies.\[[@ref11]\] The author concluded that *HNF1B* has a critical role to play in the development and differentiation of the dorsal pancreas. ADP can be associated with annular pancreas or with congenital defects such as horseshoe kidney, congenital hydrocephalus, hepato-mesenteric trunk, and retro-aortic left renal vein.

Patients with ADP can be asymptomatic\[[@ref1][@ref3]\] or symptomatic with pancreatitis or diabetes mellitus. Two possible mechanisms in the pathogenesis of pancreatitis are sphincter of Oddi dysfunction\[[@ref12]\] and hypertrophy of the remnant ventral gland with higher intrapancreatic duct pressures.\[[@ref13]\] In isolation, these changes may not result in pancreatitis. The role of genes in the pathogenesis of pancreatitis is being increasingly recognized.\[[@ref14]\] The development of diabetes may be due to the absence of the islet cells which usually reside in the body and tail of the pancreas.\[[@ref3]\] This, however, is yet to be established. Exocrine function is usually preserved as long as there is 10% of normal pancreatic tissue. Only very few cases with exocrine dysfunction due to ADP have been reported in the medical literature.\[[@ref4][@ref5][@ref15]\] In our series, the diagnosis of ADP was incidental in all the patients except the first one. The first patient was referred for frequency of micturition with clinical suspicion of urinary tuberculosis. After diagnosis of ADP on USG, the patient was detected to have diabetic mellitus and the finding was confirmed by CT scan. This case was the eye opener. Subsequently, the other cases were diagnosed incidentally since pancreas is routinely looked for in all abdominal scans. Hence, they were all incidentally diagnosed cases. In the case reports quoted as references in this article, 7 cases were asymptomatic out of the total of 15 cases.\[[@ref1][@ref3][@ref4][@ref5][@ref6][@ref7][@ref13][@ref15][@ref16][@ref17][@ref18][@ref19]\]

USG is the first imaging modality for evaluation of abdominal pain and various other abdominal symptoms. Hence, it would be good if this rare condition can be diagnosed on USG. On USG, ADP is diagnosed when the part of head and uncinate process of the pancreas are seen while the body and tail of the pancreas are not visualized, and the pancreatic bed anterior to the splenic vein is replaced by the stomach or bowel loops. This is described as the dependent stomach and dependent intestine sign on the CT scan.\[[@ref1]\] Confirmation of the absence of body and tail of the pancreas is done by endoscopic USG, CT, or magnetic resonance imaging. Absolute confirmation of the presence or absence of the dorsal pancreatic duct is done by endoscopic retrograde cholangiopancreatography (ERCP) or MRCP. MRCP is preferred over ERCP as it is noninvasive and has no risk of radiation.\[[@ref6][@ref17]\]

Differential diagnoses to be considered with ADP are congenital short pancreas, pseudo-agenesis, pancreatic divisum, pancreatic lipomatosis, and obstructing pancreatic tumors. Atrophy of the body and tail of the pancreas with sparing of pancreatic head which occurs secondary to chronic pancreatitis is called pseudo-agenesis.\[[@ref19]\] Diagnosis of pseudo-agenesis would be confirmed in a patient with previous history of abdominal pain and pancreatitis with the presence of calcifications in CT scan and dorsal duct in MRCP scan unlike in ADP. Pancreatic divisum can be differentiated from ADP by the presence of normal body and tail of the pancreas and MRCP shows ventral and dorsal ducts draining separately into the duodenum in contrast to the absence of dorsal duct in ADP.\[[@ref20]\] In fatty replacement of the pancreas, the entire gland is usually involved and the pancreatic duct is present. It is usually seen in later life.

In conclusion, ADP is a rare finding on USG and should be considered when the body and tail of the pancreas are not seen.
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